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( a )  E f f e c t  o f  A l f a l f a  M o s a i c  V i r u s  I n f e c t i o n  o n  P r o d u c t i v i t y  o f  S p a c e d  P l a n t s  
S p a c e d  p l a n t  t r i a l s  w e r e  d o n e  w i t h  AMV-EW i s o l a t e .  Y o u n g  p l a n t s  of 
s u b .  c l o v e r  c v .  D a l i a k  g r o w i n g  i n  j i f f y  p o t s  w e r e  i n o c u l a t e d  with 
A M V - c o n t a i n i n g  s a p  o r  m o c k - i n o c u l a t e d  w i t h  h e a l t h y  s a p  a n d  t h e n  transplanted 
o n t o  t h e  S o u t h  P e r t h  p l o t s  i n  p a i r e d  r o w s  s e p a r a t e d  b y  o a t  b u f f e r  rows. 
O b v i o u s  s y m p t o m s  o f  v e i n  c l e a r i n g ,  l e a f  d i s t o r t i o n  a n d  l i n e  p a t t e r n  developed 
i n i t i a l l y  i n  y o u n g  l e a v e s  o f  i n f e c t e d  p l a n t s .  S u b s e q u e n t  s y m p t o m s  were 
n e c r o t i c  a n d  c h l o r o t i c  l i n e  p a t t e r n s ,  s o m e  l e a f  d i s t o r t i o n  a n d  m o d e r a t e  plant 
d w a r f i n g .  H e r b a g e  a n d  r o o t  d r y  w e i g h t s  w e r e  d e c r e a s e d  b y  4 0 - 4 9 %  ( T a b l e  1). 
E f f e c t s  o n  d r y  w e i g h t s  w e r e  s i m i l a r  t o  t h o s e  o b t a i n e d  w i t h  c v .  D a l i a k  i n  1989 
( s e e  1 9 8 9  E x p e r i m e n t a l  S u m m a r y ) .  S e e d  y i e l d  w a s  d e c r e a s e d  b y  71% while 
i n d i v i d u a l  s e e d  w e i g h t  w a s  d e c r e a s e d  b y  25%. T h u s  s e e d  y i e l d  l o s s  w a s  partly 
d u e  t o  s m a l l e r  s i z e d  s e e d  a n d  p a r t l y  t o  f e w e r  s e e d s  b e i n g  produced. 
T a b l e  l a .  E f f e c t  o f  AMV i n f e c t i o n  o n  h e r b a g e  a n d  r o o t  p r o d u c t i o n  i n  spaced 
p l a n t s  o f  c v .  Daliak* 
T r e a t m e n t  H e r b a g e  Root 
( 2 8  p a i r s ,  12  wk d r y  w t s  d r y  wts 
d u r a t i o n )  ( g m )  (gm) 
H e a l t h y  2 3 . 4 4 t  1.88t 
A M V - i n f e c t e d  1 2 . 0 6  1.13 
S i g n i f i c a n c e  < 0 . 0 0 1  < 0.001 
S . E . D .  ( D F )  1 . 1 4 ( 2 7 )  0.11(27) 
% L o s s  4 9  40 
T a b l e  l b .  E f f e c t  o f  AMV i n f e c t i o n  o n  s e e d  y i e l d  a n d  i n d i v i d u a l  s e e d  weight 
i n  s p a c e d  p l a n t s  o f  c v .  Daliak* 
T r e a t m e n t  M e a n  s e e d  weight/ 
( 1 2  p a i r s ,  16  w k s  p l a n t / r o w  I n d i v i d u a l  s e e d  weight 
d u r a t i o n )  ( g m )  (mgm) 
H e a l t h y  3 . 8 2  5.52 
A M V - i n f e c t e d  1 . 0 9  4.12 
S i g n i f i c a n c e  0 . 0 0 6  0.001 
S . E . D .  ( D . F . )  0 . 4 7 ( 4 )  0.01(4) 
% L o s s  7 1  25 
* H e a l t h y  p l a n t s  g r o w i n g  i n  j i f f y  p o t s  ( 1 / p o t )  w e r e  d i v i d e d  i n t o  two 
c o m p a r a b l e  g r o u p s ,  o n e  o f  w h i c h  w a s  i n o c u l a t e d  w i t h  AMV-EW c o n t a i n i n g  sap 
o f  c v .  D a l i a k  a n d  t h e  o t h e r  m o c k - i n o c u l a t e d  w i t h  h e a l t h y  c v .  D a l i a k  sap. 
T h e  j i f f y  p o t s  w e r e  p l a n t e d  o u t  s i x  d a y s  l a t e r  ( h e r b a g e  t r i a l )  o r  2 1  days 
l a t e r  ( s e e d  t r i a l )  i n  1 m r o w s  a r r a n g e d  i n  p a i r s  ( o n e  h e a l t h y  a n d  one 
i n f e c t e d  r o w / p a i r )  a t  S o u t h  P e r t h ,  6 p l a n t s / r o w .  T h e  p l o t s  w e r e  s p a c e d  2 m 
a p a r t  a n d  a c e r e a l  b a r r i e r  r o w  o f  o a t s  s o w n  b e t w e e n  t h e m .  AMV inoculated 
p l a n t s  t h a t  d i d  n o t  s h o w  AMV s y m p t o m s  w e r e  r e m o v e d  a l o n g  w i t h  t h e  p l a n t s  in 
t h e  c o r r e s p o n d i n g  r o w  p a i r s .  H e r b a g e  a n d  r o o t s  w e r e  h a r v e s t e d  individually 
f r o m  e a c h  p l a n t .  D r y  w e i g h t s  w e r e  o b t a i n e d  a f t e r  d r y i n g  t o p s  a n d  r o o t s  in 
a n  o v e n  a t  6 0 ° C  f o r  a t  l e a s t  2 - 3  d a y s .  B u r r s  w e r e  h a r v e s t e d  a f t e r  plants 
h a d  s e n e s c e d  ( 5  p a i r e d  r o w s ) ,  t h r e s h e d  a n d  t o t a l  c l e a n  s e e d  w e i g h t s  plus 
1 0 0  s e e d  w e i g h t s  obtained. 
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t F i g u r e s  f o r  d r y  w e i g h t s  a r e  mean  v a l u e s  i n  gins/plant. 
* F o r  s i g n i f i c a n c e  c a l c u l a t i o n s  u s e d  i n f e c t e d  a n d  h e a l t h y  p a i r s  o f  plants 
( h e r b a g e  a n d  r o o t s )  o r  p a i r s  o f  mean  s e e d  w e i g h t  v a l u e s / p l a n t / r o w  (seed 
y i e l d )  o r  i n d i v i d u a l  s e e d  w e i g h t s  ( s e e d  w e i g h t )  a n d  d i d  a n a l y s i s  of 
variance. 
( b )  E f f e c t  o f  B e a n  Y e l l o w  M o s a i c  V i r u s  o n  P r o d u c t i v i t y  o f  Grazed 
S w a r d s  (90MT14)  
A t r i a l  w a s  d o n e  t o  e x a m i n e  t h e  e f f e c t  o f  BYMV i n f e c t i o n  o n  p r o d u c t i v i t y  of 
g r a z e d  s u b t e r r a n e a n  c l o v e r  s w a r d s .  H e a l t h y  s e e d  s t o c k s  o f  c v s  K a r r i d a l e  and 
E s p e r a n c e  w e r e  s o w n  a t  6 0  k g / h a  i n  2 . 5  m x 5 m p l o t s  i n  a r a n d o m i s e d  block 
d e s i g n ,  6 r e p l i c a t i o n s ;  5 m w i d e  b u f f e r s  o f  Tama r y e g r a s s  s e p a r a t e d  the 
p l o t s .  T h e  h e r b i c i d e  I g r a n  w a s  s p r a y e d  t w i c e  o n t o  t h e  p l o t s  t o  remove 
a b u n d a n t  f u m i t o r y .  U n f o r t u n a t e l y ,  t h i s  a l s o  g r e a t l y  r e d u c e d  s u b .  c l o v e r  plant 
d e n s i t i e s  ( T a b l e  2 a )  a n d  d e l a y e d  g r o w t h  o f  t h e  s w a r d s  w h i c h  w e r e  n o t  developed 
e n o u g h  f o r  g r a z i n g  u n t i l  m i d  S e p t e m b e r  w h e n  t h e y  w e r e  " f l a s h  g r a z e d "  f o r  one 
w e e k .  T h e  " f l a s h  g r a z e "  r e s u l t e d  i n  a v e r y  ' h a r d  g r a z e '  w h i c h  a g a i n  delayed 
f u r t h e r  growth. 
I n f e c t i o n  w a s  e s t a b l i s h e d  o n  1 / 8  ( i . e .  j u s t  a f t e r  t h e  f i n a l  I g r a n  s p r a y  on 
3 0 / 7 )  b y  t r a n s p l a n t i n g  BYMV-Mt B a r k e r  i s o l a t e  i n o c u l a t e d  t r a n s p l a n t s  i n t o  each 
p l o t  ( 1 8 / p l o t  3 r o w s / p l o t )  s p a c e d  o u t  a t  r e g u l a r  i n t e r v a l s ;  t h e  cultivar 
t r a n s p l a n t e d  c o r r e s p o n d e d  t o  t h e  o n e  i n  t h e  p l o t .  T h e  t r a n s p l a n t s  established 
w e l l  w i t h  v i r t u a l l y  100% s u r v i v a l  a n d  100% i n f e c t i o n .  T h e r e  w a s  n o  s i g n  of 
a n y  BYMV s p r e a d  o n  4 / 9 .  By  4 / 1 0  s p r e a d  o f  i n f e c t i o n  w a s  e v i d e n t  i n  patches 
a r o u n d  t h e  s o u r c e  p l a n t s  ( g r e a t e s t  w i t h  c v .  K a r r i d a l e )  b u t  n o  s y m p t o m s  were 
s e e n  i n  c o n t r o l  p l o t s .  By  2 5 / 1 0  K a r r i d a l e  a n d  E s p e r a n c e  p l o t s  with 
t r a n s p l a n t s  w e r e  51% a n d  21% a f f e c t e d  r e s p e c t i v e l y ,  w i t h  s p r e a d  t e n d i n g  t o  be 
m o r e  l o c a l i s e d  a r o u n d  s o u r c e  p l a n t s  w i t h  E s p e r a n c e  t h a n  K a r r i d a l e  ( T a b l e  2c). 
Some s p r e a d  t o  c o n t r o l  p l o t s  w a s  a l s o  e v i d e n t .  B y  1 4 / 1 1 ,  71% o f  Karridale 
i n f e c t e d  a n d  26% o f  i n f e c t e d  E s p e r a n c e  p l o t s  w e r e  symptom a f f e c t e d .  The 
s e a s o n  e n d e d  s o o n  a f t e r  this. 
H e r b a g e  d a t a  o f  t h r e e  k i n d s  w a s  t a k e n  o n  3 1 / 1 0 :  ( i )  b y  p l a t e  metering; 
( i i )  b y  s e l e c t i n g  q u a d r a t s  w i t h  d i f f e r e n t  e x t e n t s  o f  i n f e c t i o n  i n  a regular 
p a t t e r n / r e p l i c a t e ;  a n d  ( i i i )  b y  c h o o s i n g  100% s y m p t o m - a f f e c t e d  a r e a s  for 
q u a d r a t s  ( ' n o n  r a n d o m ' ) .  W i t h  ( i i )  t h e  p r o p o r t i o n  o f  t h e  p l a n t s  w i t h  symptoms 
i n  e a c h  q u a d r a t  w a s  r e c o r d e d .  P a r t i a l  p l o t  i n f e c t i o n  c a u s e d  significant 
h e r b a g e  y i e l d  l o s s e s  w h e n  a s s e s s e d  b y  p l a t e  m e t e r i n g ,  18 -39% ( T a b l e  2a). 
C o m p a r i n g  100% i n f e c t e d  a r e a s  w i t h  t h e  i d e n t i c a l  p o s i t i o n  i n  t h e  corresponding 
p l o t  o f  t h e  same  c u l t i v a r  ( s a m e  r e p l i c a t e )  a l s o  g a v e  s i g n i f i c a n t  losses, 
2 8 - 4 9 % .  T h e  d a t a  f r o m  ( i i )  w a s  u s e d  t o  p l o t  p e r c e n t a g e  symptom affected 
p l a n t s / q u a d r a t  a g a i n s t  h e r b a g e  y i e l d  f o r  t h e  t w o  c u l t i v a r s  ( n o t  s h o w n ) .  This 
p r o v i d e s  a n  e s t i m a t e  o f  t h e  l i k e l y  l o s s  f o r  e a c h  c u l t i v a r  w h e n  a given 
p e r c e n t a g e  o f  p l a n t s  a r e  symptom-affected. 
S e e d  y i e l d  w a s  s i g n i f i c a n t l y  d e c r e a s e d  b y  i n f e c t i o n ,  t h o u g h  t h e  e x t e n t  o f  the 
l o s s e s  ( 1 1 - 1 2 % )  w a s  s u r p r i z i n g l y  l o w  w h e n  c o m p a r e d  w i t h  t h e  h e r b a g e  yield 
l o s s e s  o b t a i n e d ,  e s p e c i a l l y  w i t h  K a r r i d a l e .  S e e d  w e i g h t  w a s  also 
s i g n i f i c a n t l y  d e c r e a s e d  b y  i n f e c t i o n ,  b y  1 1 - 1 4 % .  T h e  s e e d  y i e l d  l o s s  w a s  due 
t o  l i g h t e r  s e e d  a n d  n o t  t o  f e w e r  s e e d s  b e i n g  p r o d u c e d  i n  t h e  i n f e c t e d  plots. 
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T h i s  t r i a l  n e e d s  t o  b e  r e p e a t e d  t o  l o o k  a t  l o s s e s  w h e n  t h e  s w a r d  p l a n t  density 
i s  h i g h e r  a n d  w h e n  t h e  d u r a t i o n  o f  a n d  p r e s s u r e  o f  g r a z i n g  i s  m o r e  normal. 
A l s o ,  a w i d e r  b u f f e r  t h a n  5 m m i g h t  b e  u s e d  t o  d e c r e a s e  s p r e a d  t o  control 
plots. 
T a b l e  2 .  E f f e c t  o f  i n f e c t i o n  w i t h  BYMV o n  p r o d u c t i v i t y  o f  s u b t e r r a n e a n  clover 
s w a r d s  (90MT14)* 
T a b l e  2 a .  E f f e c t  o n  h e r b a g e  production 
Cultivar 
H e r b a g e  yield, 
I n f e c t e d  P l a n t  k g / h a ' ( O c t o b e r  31) 
t r a n s p l a n t s  density 
( A u g u s t  1 )  (August 1) 
P l a t e  meter Non-random 
quadrat 
K a r r i d a l e  + 212 1617(39) 1786(49) 
K a r r i d a l e  - 204 2660 3476 
E s p e r a n c e  + 291 2680(18) 3187(28) 
E s p e r a n c e  - 290 3260 4413 
L e v e l  o f  S i g n i f i c a n c e  rS.E.D.1 
Infection 0.001[186] < 0.001[259] 
Cultivar 0.001[186] 0.001[259] 
I n f e c t i o n  x cultivar 0.231[263] 0.387[366] 
D.F. 15 15 
T a b l e  2 b .  E f f e c t  o n  s e e d  production 
C u l t i v a r  Infected S e e d  yield S e e d  weight 
transplants (kg/ha) mgm seedt 
K a r r i d a l e  + 609(12) 4.60(14) 
K a r r i d a l e  - 689 5.35 
E s p e r a n c e  + 1110(11) 4.88(11) 
E s p e r a n c e  - 1241 5.46 
L e v e l  o f  s i g n i f i c a n c e  FS.E.D.1 
Infection 0.014[38] 0.001[0.15] 
Cultivar < 0.001[38] 0.204[0.15] 
I n f e c t i o n  x cultivar 0.530[54] 0.572[0.21] 
D.F. 15 15 
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T a b l e  2 c .  E s t i m a t e d  p e r c e n t a g e  o f  BYMV infection 
Cultivar 
I n f e c t e d  E s t i m a t e d  % o f  p l a n t s  BYMV 
t r a n s p l a n t s  symptom affected 
O c t o b e r  2 5  O c t o b e r  3 1  N o v e m b e r  14 
K a r r i d a l e  + 5 1  63  71 
K a r r i d a l e  - 2 5 6 
E s p e r a n c e  + 2 1  22  26 
E s p e r a n c e  - 0 . 7  0 . 5  1 
* S i t e :  Mt B a r k e r  r a n d o m i s e d  b l o c k  d e s i g n ,  s i x  r e p l i c a t e d  5 x 2 5  m 
p l o t s / t r e a t m e n t ,  5 m c v .  Tama r y e g r a s s  b u f f e r s  b e t w e e n  p l o t s .  T r i a l  sown 
o n  1 6 / 5  a n d  b u f f e r s  o n  2 2 / 5 .  P l o t s  w e r e  s p r a y e d  w i t h  I g r a n  h e r b i c i d e  to 
c o n t r o l  f u m i t o r y  o n  2 0 / 6  a n d  3 0 / 7  w h i c h  a l s o  k i l l e d  many s u b ,  clover 
s e e d l i n g s  r e s u l t i n g  i n  a l o w  p l a n t  d e n s i t y .  T h e  t r i a l  w a s  " f l a s h  grazed" 
b y  5 4  s h e e p  o n  1 7 / 9 - 2 5 / 9  ( 1  w e e k ) ,  r e s u l t i n g  i n  a " h a r d  g r a z e " .  Stand 
d e n s i t i e s  w e r e  d e t e r m i n e d  u s i n g  e i g h t  ( 1 2 / 6 )  o r  t e n  ( 1 / 8 )  4 0 0  s q .  cm 
q u a d r a t s / p l o t .  H e r b a g e  y i e l d s  w e r e  d e t e r m i n e d  u s i n g  a p l a t e  m e t e r  (10 
s i t e s / p l o t  f o r  K a r r i d a l e  a n d  2 0  s i t e s / p l o t  f o r  E s p e r a n c e )  o r  o n e  0 . 2  s q .  m 
q u a d r a t /  p l o t  ( n o n  r a n d o m ) .  S e e d  y i e l d s  w e r e  d e t e r m i n e d  u s i n g  e i g h t  0.2 
s q .  m q u a d r a t / p l o t .  F i g u r e s  i n  p a r e n t h e s i s  a r e  % y i e l d  l o s s e s  d u e  to 
i n f e c t i o n .  I n f e c t i o n  w a s  e s t a b l i s h e d  o n  A u g u s t  1 b y  t r a n s p l a n t i n g  1 8  BYMV 
i n f e c t e d  p l a n t s  (Mt B a r k e r  BYMV i s o l a t e )  s p a c e d  o u t  a regular 
i n t e r v a l s / p l o t  ( c u l t i v a r  u s e d  c o r r e s p o n d e d  t o  p l o t  cultivar). 
t 1 0 0  s e e d s / p l o t  h a r v e s t  w e r e  w e i g h e d  t o  o b t a i n  mean  i n d i v i d u a l  s e e d  weight 
values. 
( c )  P e r s i s t e n c e  o f  CMV f r o m  Y e a r  t o  Y e a r  i n  G r a z e d  S w a r d s  t 8 7 B A 2 4 ,  87MT50) 
A f i v e  y e a r  t r i a l  w a s  s e t  u p  i n  1 9 8 7  a t  B a d g i n g a r r a  ( 8 7 B A 2 4 )  a n d  Mt Barker 
( 8 7 M T 5 0 ) .  I n  1 9 9 0 ,  t h e  p l o t s  g r e w  w e l l  a t  b o t h  s i t e s .  A t  Mt B a r k e r ,  the 
g a t e s  t o  t h e  s u r r o u n d i n g  p a s t u r e  w e r e  l e f t  o p e n  a n d  t h e  p l o t s  w e r e  h a r d  grazed 
a l l  y e a r  u p  u n t i l  1 7 / 1 0 ;  t h e  m a i n  w e e d  p r e s e n t  w a s  n a t i v e  c l o v e r  (Trifolium 
c e r n u u m ) .  A t  B a d g i n g a r r a ,  t h e  p l o t s  w e r e  g r a z e d  f o r  t h e  m o n t h  o f  J u l y  by 
e i g h t  s h e e p  r e s u l t i n g  i n  a h a r d  g r a z e ;  t h e  m a i n  w e e d  p r e s e n t  w a s  grass. 
A t  B a d g i n g a r r a ,  CMV r e c o v e r y  w a s  p o o r e r  t h a n  i n  p r e v i o u s  y e a r s .  I t  w a s  only 
r e c o v e r e d  i n  o n e  random s a m p l e  i n  t h e  c v .  D i n n i n u p  p l o t  a n d  i n  a small-symptom 
a f f e c t e d  p a t c h  ( n o t  i n c l u d e d  i n  t h e  random s a m p l e )  i n  t h e  c v .  J u n e e  plot 
( T a b l e  3 ) .  A t  Mt B a r k e r ,  w i t h  c v s .  D a l k e i t h ,  M e t e o r a  a n d  G r e e n  R a n g e ,  there 
w a s  a r e s u r g e n c e  o f  i n f e c t i o n  i n  1 9 9 0  a t  t r a n s p l a n t  p o i n t s  a s  c o m p a r e d  with 
1 9 8 8  a n d  1 9 8 9  ( s e e  1 9 8 9  E x p e r i m e n t a l  Summary). 
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T a b l e  3 .  P e r s i s t e n c e  o f  CMV i n f e c t i o n  f r o m  y e a r  t o  y e a r  i n  g r a z e d  subterranean 
c l o v e r  s w a r d s  ( f o u r t h  year) 
Cultivar 
CMV detection 
i n  f o u r  transplant 
zones* 
CMV i n c i d e n c e  (%) 
i n  g e n e r a l  plot 
samplet 
B a d g i n g a r r a  (87BA24) 
Daliak 0 0 
Dalkeith 0 0 
Dinninup 0 0.4 
Junee 0 0 
Northam 0 0 
Nungarin 0 0 
S e a t o n  Park 0 0 
Mt B a r k e r  (87MT50) 
Dalkeith 3 0 
Esperance 0 0 
G r e e n  Range 4 1.6 
Junee 0 0 
Meteora 2 0 
Trikkala 0 0 
* I n  a 1 m d i a m e t e r  z o n e  a r o u n d  e a c h  t r a n s p l a n t  p o i n t  5 0  l e a v e s  w e r e  taken 
a t  random a n d  t e s t e d  b y  ELISA. F i g u r e s  a r e  n u m b e r s  o f  t r a n s p l a n t  zones/plot 
i n  w h i c h  CMV w a s  detected. 
t G e n e r a l  s a m p l e  = 3 0 0  l e a v e s  t a k e n  a t  random f r o m  t h e  r e m a i n d e r  o f  t h e  plot 
( i . e .  o u t s i d e  t r a n s p l a n t  z o n e s )  a n d  t e s t e d  b y  ELISA. 
( d )  O c c u r r e n c e  o f  S u b t e r r a n e a n  C l o v e r  M o t t l e  V i r u s  i n  S u b t e r r a n e a n  Clover 
P a s t u r e s  
A s u r v e y  o f  o l d  ( >  5 y e a r s  s i n c e  r e s e e d i n g )  a n d  n e w  p a s t u r e s  i n  h i g h  rainfall 
z o n e s  (>  6 0 0  m m / y e a r )  w a s  d o n e  i n  O c t o b e r  1 9 9 0  t o  d e t e r m i n e  t h e  i n c i d e n c e  of 
BYMV ( 9 0 P E 1 1 ,  s e e  S . J .  M c K i r d y ' s  1 9 9 0  E x p e r i m e n t a l  Summary) .  A d v a n t a g e  was 
t a k e n  o f  t h e s e  s a m p l e s  t o  p r o v i d e  f u r t h e r  d a t a  o n  t h e  o c c u r r e n c e  o f  SCMV in 
p a s t u r e s .  F o l l o w i n g  t e s t i n g  f o r  BYMV, m o s t  ( s o m e  w e r e  r o t t e d )  w e r e  retested 
f o r  SCMV b y  ELISA. T h e  r e s u l t s  r e s e m b l e d  t h o s e  i n  t h e  1 9 8 9  SCMV pasture 
s u r v e y  ( s e e  J . M .  W r o t h ' s ,  1 9 8 9  E x p e r i m e n t a l  Summary) .  H i g h e s t  l e v e l s  of 
i n f e c t i o n  w e r e  r e c o r d e d  i n  A l b a n y ,  B r i d g e t o w n / M a n j i m u p  a n d  Busselton/Bunbury 
d i s t r i c t s  w i t h  i n c i d e n c e s  r e a c h i n g  35-48% maxima ( T a b l e  4 ) .  O n l y  a small 
number  o f  p a s t u r e s  w e r e  s a m p l e d  i n  t h e  E s p e r a n c e  a n d  H a r v e y  d i s t r i c t s ;  no 
i n f e c t i o n  w a s  d e t e c t e d  w i t h  t h e  f o r m e r  a n d  o n l y  l o w  l e v e l s  ( u p  t o  4%) o r  none 
w i t h  t h e  l a t t e r .  M o s t  i n f e c t e d  p a s t u r e s  i n c l u d e d  t h e  s u s c e p t i b l e  cultivars 
W o o g e n e l l u p ,  Mt B a r k e r ,  D a l i a k  o r  D i n n i n u p  a s  m a j o r  o r  m i n o r  c o m p o n e n t s  o f  the 
c u l t i v a r  m i x t u r e  p r e s e n t .  As  SCMV i n c i d e n c e  i n c r e a s e s  r a p i d l y  i n  spring, 
f i n a l  l e v e l s  o f  i n f e c t i o n  ( i . e .  p r i o r  t o  s t a n d  c o l l a p s e )  w o u l d  h a v e  been 
h i g h e r  t h a n  t h o s e  f o u n d  i n  t h e s e  pastures. 
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T a b l e  4 .  O c c u r r e n c e  o f  SCMV i n  s u b ,  c l o v e r  p a s t u r e s  i n  h i g h  rainfall 
d i s t r i c t s  i n  W e s t e r n  A u s t r a l i a  - s p r i n g  1990* 
District 
Number of 
p a s t u r e s  found 
infected/ 
T o t a l  n o .  tested 
Number of 








p a s t u r e s  with 
> 20% 
infection 
Albany 18/22 10 4 4(42)t 
Bridgetown/ 
Manjimup 27/32 14 6 7(48) 
Busselton/ 
Bunbury 4/7 0 2 2(35) 
Esperance 0/6 0 
Harvey 4/8 4(4) 0 0 
* M o s t  s a m p l e s  c o l l e c t e d  a s  p a r t  o f  t h e  BYMV p a s t u r e  s u r v e y  ( 9 0 P E 1 1 )  were 
s u b s e q u e n t l y  r e t e s t e d  f o r  SCMV b y  ELISA. B o u n d a r i e s  o f  d i s t r i c t s  a r e  those 
u s e d  b y  t h e  D e p a r t m e n t  o f  A g r i c u l t u r e .  B o t h  o l d  a n d  n e w  ( c  5 y e a r s  old) 
p a s t u r e s  a r e  included. 
F i g u r e s  i n  p a r e n t h e s e s  a r e  h i g h e s t  p e r c e n t a g e  i n c i d e n c e s  recorded. 
( e )  O b s e r v a t i o n s  o n  SCMV D i s t r i b u t i o n  i n  I n f e c t e d  P a s t u r e s  
P a s t u r e s  a t  Mt B a r k e r  R e s e a r c h  S t a t i o n  w e r e  f o u n d  t o  c o n t a i n  SCMV infected 
p l a n t s .  T h e s e  i n c l u d e d  c u l t i v a r  m i x t u r e s  i n  w h i c h  c v s  W o o g e n e l l u p  or 
E s p e r a n c e  w e r e  a c o m p o n e n t .  As  p r e v i o u s l y  r e p o r t e d  b y  J .  W r o t h ,  infected 
p l a n t s  t e n d e d  t o  b e  m o s t  common i n  h e a v i l y  t r a m p l e d  a r e a s  a r o u n d  g a t e s ,  along 
f e n c e  l i n e s  a n d  a t  t h e  b o t t o m  o f  s h e e p  t r a c k s .  A t  Manurup ,  w h e n  5 6  leaf 
s a m p l e s  f r o m  a l o n g  a s h e e p  t r a c k  w e r e  s a m p l e d  a t  random a n d  t e s t e d  b y  ELISA, 
46% w e r e  i n f e c t e d  w h i l e  w h e n  5 6  s a m p l e s  f r o m  a t r a n s e c t  p a r a l l e l  t o  t h i s  track 
w e r e  s a m p l e d ,  29% w e r e  f o u n d  i n f e c t e d  w i t h  SCMV. 
R e a c t i o n s  o f  R e s i s t a n t  o r  P a r t i a l l y  R e s i s t a n t  S u b t e r r a n e a n  C l o v e r  
C u l t i v a r s  t o  SCMV I n f e c t i o n  
From w o r k  b y  J .  W r o t h  o n  t h e  s y s t e m i c  r e a c t i o n s  o f  c u l t i v a r s  o f  s u b .  c l o v e r  to 
SCMV i n o c u l a t i o n  ( s e e  1 9 8 8  E x p e r i m e n t a l  Summary) ,  t h e s e  w e r e  d i v i d e d  into 
r e s i s t a n t ,  p a r t i a l l y - r e s i s t a n t  a n d  s u s c e p t i b l e  g r o u p s  b a s e d  o n  t h e i r  tendency 
t o  d e v e l o p  s y s t e m i c  i n f e c t i o n  f o l l o w i n g  s a p  i n o c u l a t i o n .  H o w e v e r ,  no 
i n f o r m a t i o n  w a s  a v a i l a b l e  o n  t h e  r e a c t i o n s  o f  i n o c u l a t e d  l e a v e s  t o  infection 
i n  t h e  r e s i s t a n t  a n d  p a r t i a l l y - r e s i s t a n t  c u l t i v a r s .  An u n d e r s t a n d i n g  o f  what 
h a p p e n s  i n  i n o c u l a t e d  l e a v e s  i s  p a r t i c u l a r l y  i m p o r t a n t  w i t h  t h o s e  resistant 
c u l t i v a r s  i n  w h i c h  n o  s y s t e m i c  symptoms  d e v e l o p .  A s e l e c t i o n  o f  r e s i s t a n t  and 
p a r t i a l l y  r e s i s t a n t  c u l t i v a r s  w a s  s a p  i n o c u l a t e d  w i t h  SCMV 
( 8 - 1 8  p l a n t s / c u l t i v a r )  a n d  t h e  n o n - i n o c u l a t e d  l e a v e s  s u b s e q u e n t l y  r e m o v e d  at 
2 - 3  d a y  i n t e r v a l s  t o  d e l a y  s e n e s c e n c e  i n  i n o c u l a t e d  l e a v e s  ( n o r m a l l y  very 
r a p i d ) .  A f t e r  3 - 4  w e e k s ,  i n o c u l a t e d  l e a v e s  f r o m  e a c h  p l a n t  w e r e  grouped 
t o g e t h e r  ( c .  6 - 1 2 / p l a n t )  a n d  t e s t e d  f o r  SCMV b y  ELISA. R e c o v e r y  w a s  100% for 
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a l l  s u b  s p .  s u b t e r r a n e u m  t y p e s  t e s t e d  ( T a b l e  5 ) ,  e x c e p t  f o r  D w a l g a n u p  (5/8). 
R e c o v e r y  w a s  a t  l e a s t  50% w i t h  t h e  t w o  s u b .  s p .  b r a c h y c a l i c i n u m  types. 
H o w e v e r ,  w i t h  s u b .  s p .  v a n n i n i c u m  r e c o v e r y  w a s  8 / 1 2  f o r  M e t e o r a  b u t  2 / 1 2  for 
L a r i s a ,  0 / 1 8  f o r  T r i k k a l a  a n d  0 / 1 1  f o r  Yarloop. 
T a b l e  5 .  D e t e c t i o n  o f  SCMV i n  i n o c u l a t e d  a n d  t i p  l e a v e s  o f  r e s i s t a n t  or 
p a r t i a l l y  r e s i s t a n t  s u b ,  c l o v e r  cultivars* 
Cultivar N o .  o f  plants 
N o .  o f  plants 
i n  w h i c h  SCMV recovered 
inoculated 
I n o c u l a t e d  l e a v e s  T i p  leaves 













B a c c h u s  M a r s h  (P)t 
D w a l g a n u p  (P) 
G o u l b u r n  (P) 
G r e e n  R a n g e  (P) 
K a r r i d a l e  (P) 6 6 - 
Mt B a r k e r  (P) 12 12 4 
N a n g e e l a  (P) 12 12 0 
S e a t o n  P a r k  (P) 10 10 0 
S u b .  s p .  brachycalicinum 
C l a r e  (R) 14 7 0 
R o s e d a l e  (R) 12 9 0 
S u b .  s p .  yanninicum 
L a r i s a  (R) 12 2 0 
M e t e o r a  (R) 12 8 0 
T r i k k a l a  (R) 18 0 
Y a r l o o p  (R) 11 0 0 
* P l o t s  w e r e  s a p  i n o c u l a t e d  w i t h  SCMV-P23 c o n t a i n i n g  cv. D a l i a k  s a p  and 
t h e  n o n - i n o c u l a t e d  l e a v e s  s u b s e q u e n t l y  r e m o v e d  o v e r  a 3 - 4  w e e k  p e r i o d  to 
d e l a y  s e n e s c e n c e  o f  i n o c u l a t e d  l e a v e s .  I n o c u l a t e d  l e a v e s  f r o m  e a c h  plant 
w e r e  g r o u p e d  t o g e t h e r  ( 6 - 1 2 / p l a n t )  a n d  t e s t e d  f o r  SCMV b y  ELISA 3-4 
w e e k s  a f t e r  i n o c u l a t i o n .  T h e  p l a n t s  w e r e  t h e n  t r a n s p l a n t e d  i n t o  t h e  South 
P e r t h  p l o t s ,  o b s e r v e d  f o r  SCMV symptoms  a n d  t i p  l e a f  s a m p l e s  f r o m  plants 
w i t h  symptoms  t e s t e d  b y  ELISA t o  c o n f i r m  SCMV presence. 
P = p a r t i a l l y  r e s i s t a n t ;  R = resistant. 
F o l l o w i n g  t h e  t e s t s  o n  i n o c u l a t e d  l e a v e s ,  a l l  t h e s e  p l a n t s  ( n o t  including 
K a r r i d a l e  a n d  T r i k k a l a )  w e r e  t r a n s p l a n t e d  o n t o  t h e  S o u t h  P e r t h  p l o t s ;  the 
d i f f e r e n t  c u l t i v a r s  w e r e  s e p a r a t e d  b y  o a t  b u f f e r s .  T h e  p l a n t s  w e r e  observed 
f o r  symptoms  a t  1 - 2  w e e k l y  i n t e r v a l s  a n d  a n y  s h o w i n g  S C M V - l i k e  s y m p t o m s  tested 
f o r  SCMV; t h o s e  n o t  g i v i n g  a p o s i t i v e  r e s u l t  w e r e  t e s t e d  b y  ELISA f o r  BYMV 
w h i c h  s p r e a d  i n t o  t h e  t r i a l  a r e a  i n  s p r i n g  a n d  g a v e  symptoms  r e s e m b l i n g  those 
o f  SCMV. No s y s t e m i c  i n f e c t i o n  d e v e l o p e d  i n  t h e  ' r e s i s t a n t '  c a t e g o r y  of 
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c u l t i v a r s .  S i m i l a r l y ,  n o  s y s t e m i c  i n f e c t i o n  d e v e l o p e d  w i t h  partially 
r e s i s t a n t  c v s  N a n g e e l a  a n d  S e a t o n  P a r k  d e s p i t e  p r e s e n c e  o f  t h e  v i r u s  in 
i n o c u l a t e d  l e a v e s  o f  a l l  p l a n t s .  W i t h  t h e  o t h e r  p a r t i a l l y  r e s i s t a n t  cultivars 
s o m e ,  b u t  n o t  a l l ,  p l a n t s  o f  e a c h  d e v e l o p e d  s y s t e m i c  i n f e c t i o n .  T h e s e  results 
i n d i c a t e  t h a t  ( i )  a b a r r i e r  o f  v a r i a b l e  s t r e n g t h  t o  s y s t e m i c  m o v e m e n t  o u t  of 
i n f e c t e d  i n o c u l a t e d  l e a v e s  e x i s t s  i n  p a r t i a l l y  r e s i s t a n t  c u l t i v a r s  a n d  (ii) 
t h a t  i n o c u l a t e d  l e a v e s  o f  r e s i s t a n t  c u l t i v a r s  ( e s p e c i a l l y  L a r i s a ,  T r i k k a l a  and 
Y a r l o o p )  a r e  m o r e  d i f f i c u l t  t o  i n f e c t  a n d  s h o u l d  t h e y  b e c o m e  i n f e c t e d  systemic 
m o v e m e n t  n e v e r  results. 
T a b l e  6 s h o w s  t h e  c o m p l e t e  r e s u l t s  o f  o b s e r v a t i o n s  i n  1 9 9 0  o n  systemic 
m o v e m e n t  o f  SCMV i n  s a p - i n o c u l a t e d  p l a n t s  o f  r e s i s t a n t  a n d  p a r t i a l l y  resistant 
c u l t i v a r s .  T h i s  i n c l u d e s  t h e  p l a n t s  i n  T a b l e  5 t h a t  w e r e  i n o c u l a t e d  i n  pots 
a n d  o t h e r  p l a n t s  m o s t l y  g r o w i n g  i n  j i f f y  p o t s  w h e n  t h e y  w e r e  i n o c u l a t e d .  All 
( e x c e p t  c v .  E s p e r a n c e )  w e r e  t r a n s p l a n t e d  o n t o  t h e  S o u t h  P e r t h  p l o t s  (protected 
b y  o a t  b u f f e r  r o w s  b e t w e e n  c u l t i v a r s ) .  T h e  p l a n t s  w e r e  o b s e r v e d  f o r  symptoms 
e v e r y  1 - 2  w e e k s  a n d  t h o s e  w i t h  S C M V - l i k e  symptoms  t e s t e d  f o r  SCMV b y  ELISA. 
( A n y  p l a n t s  t h a t  d i d  n o t  t e s t  p o s i t i v e  f o r  SCMV p r o v e d  t o  b e  BYMV infected 
w h e n  t e s t e d  b y  ELISA f o r  t h i s  v i r u s . )  T h e  i n o c u l a t i o n s  w e r e  d o n e  f r o m  May 31 
t o  O c t o b e r  1 2  a n d  o b s e r v a t i o n s  f o r  symptoms  ( a n d  t e s t i n g )  c o n t i n u e d  u n t i l  the 
e n d  o f  N o v e m b e r .  No e f f e c t  o f  t i m e  o f  i n o c u l a t i o n  w a s  a p p a r e n t  i n  favouring 
o r  i n h i b i t i n g  s y s t e m i c  m o v e m e n t .  R e s i s t a n t  c u l t i v a r s  d e v e l o p e d  n o  systemic 
i n f e c t i o n .  P a r t i a l l y  r e s i s t a n t  c u l t i v a r s  d e v e l o p e d  n o  s y s t e m i c  symptoms  o r  a 
v a r i a b l e  p r o p o r t i o n  b e c a m e  s y s t e m i c a l l y  i n f e c t e d .  E x c e p t  w i t h  c v .  Bacchus 
M a r s h ,  t h o s e  c u l t i v a r s  d e v e l o p i n g  s y s t e m i c  i n f e c t i o n  o n l y  d i d  s o  i n  40% or 
l e s s  o f  plants. 
F u r t h e r  s a p  i n o c u l a t i o n s  w i t h  SCMV w e r e  d o n e  i n  summer t o  c v s  L a r i s a ,  Meteora 
a n d  Y a r l o o p .  T e s t s  o n  i n o c u l a t e d  l e a v e s  ( c .  1 0 / p l a n t ) g a v e  t h e  following 
r e s u l t s :  M e t e o r a ,  SCMV r e c o v e r e d  i n  1 / 3  p l a n t s ;  L a r i s a ,  0 / 5 ;  a n d  Yarloop, 
0 / 5 .  T h e s e  r e s u l t s  r e s e m b l e d  t h o s e  o b t a i n e d  p r e v i o u s l y  w i t h  t h e s e  three 
c u l t i v a r s  ( s e e  T a b l e  5). 
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T a b l e  6 .  P r e v a l e n c e  o f  s y s t e m i c  i n f e c t i o n  i n  r e s i s t a n t  o r  partially 
r e s i s t a n t  s u b .  c l o v e r  c u l t i v a r s  i n o c u l a t e d  w i t h  SCMV* 
Cultivar 
N o .  o f  p l a n t s  N o .  o f  p l a n t s  Inoculation 
i n o c u l a t e d  s y s t e m i c a l l y  dates 
infected 
S u b .  s p .  subterraneum 
B a c c h u s  Marsh  ( P ) t  (i) 4 1 27/8 
(ii) 12 10 30/8 
Denmark (P) 12 1 10/9 
D w a l g a n u p  (P) 8 1 17/8 
E s p e r a n c e  (P) 6 1 27/8 
G o u l b u r n  (P) 12 5 27/9 
G r e e n  R a n g e  (P) 10 2 31/5 
K a r r i d a l e  (P) 22 0 27/7 
Mt B a r k e r  ( P )  (i) 13 0 27/8 
(ii) 12 4 31/8 
N a n g e e l a  (P) 12 0 20/9 
S e a t o n  P a r k  ( P )  (i) 23 0 24/7 
(ii) 12 0 12/10 
S u b .  s p .  brachycalicinum 
C l a r e  (R) 13 0 10/8 
R o s e d a l e  (R) 22 0 27-31/8 
S u b .  s p .  yanninicum 
L a r i s a  (R) 12 0 17/8 
M e t e o r a  (R) 17 0 27-30/8 
T r i k k a l a  (R) 24 0 24/7 
Y a r l o o p  (R) 11 0 6/9 
* B a t c h e s  o f  p l a n t s  o f  d i f f e r e n t  s u b .  c l o v e r  c u l t i v a r s  w e r e  i n o c u l a t e d  on 
d i f f e r e n t  d a t e s  w i t h  SCMV-P23 c o n t a i n i n g  c v .  D a l i a k  s a p ;  some w e r e  in 
p l a s t i c  p o t s  a n d  o t h e r s  i n  j i f f y s .  E x c e p t  w i t h  c v .  E s p e r a n c e  w h i c h  was 
k e p t  i n  t h e  g l a s s h o u s e ,  t h e y  w e r e  a l l  s u b s e q u e n t l y  t r a n s p l a n t e d  ( t i m e  after 
i n o c u l a t i o n  v a r i a b l e  f o r  t h i s )  o n  t o  t h e  S o u t h  P e r t h  p l o t s ,  o b s e r v e d  for 
SCMV symptoms  a n d  t h o s e  d e v e l o p i n g  symptoms  ( o r  a l l  p l a n t s  w i t h  some 
b a t c h e s )  t e s t e d  b y  ELISA t o  c o n f i r m  SCMV presence. 
P = p a r t i a l l y  r e s i s t a n t ;  R = resistant. 
( q )  C o n c e n t r a t i o n  o f  SCMV i n  L e a v e s  o f  R e s i s t a n t  S u b .  C l o v e r  C u l t i v a r s  
When i n o c u l a t e d  l e a v e s  w e r e  p i c k e d  f r o m  s a p  i n o c u l a t e d  c v .  G r e e n  Range 
( p a r t i a l l y  r e s i s t a n t  c u l t i v a r )  p l a n t s  5 w e e k s  a f t e r  inoculation 
( 6  l e a v e s / p l a n t )  a n d  d i l u t e d  1 / 1 0 ,  1 / 1 0 0  a n d  1 / 1 0 0 0 ,  ELISA O . D .  v a l u e s  were 
n o t  d e c r e a s e d  a t  a l l  b y  d i l u t i o n  i n  a n y  o f  t h e m .  A l s o ,  t h e  v a l u e s  w e r e  the 
same  a s  t h o s e  o b t a i n e d  w i t h  c o n t r o l  l e a v e s  o f  c v .  D a l i a k  (systemically 
i n f e c t e d )  d i l u t e d  s i m i l a r l y ;  i n  a l l  i n s t a n c e s  ( G r e e n  R a n g e  a n d  D a l i a k ) ,  the 
o p t i c a l  d e n s i t y  v a l u e s  w e r e  > 2 . 0 0 .  T h u s  i n  t h i s  p r e l i m i n a r y  t e s t ,  t h e r e  was 
n o  e v i d e n c e  o f  d e c r e a s e d  m u l t i p l i c a t i o n  o f  SCMV i n  G r e e n  Range. 
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S C M V - i n f e c t e d  c v .  D a l i a k  s c i o n s  ( 2 / p l a n t )  w e r e  t o p - g r a f t e d  o n t o  f o u r  plants 
e a c h  o f  c v s  T r i k k a l a ,  L a r i s a ,  M e t e o r a  a n d  Y a r l o o p  a n d  t w o  p l a n t s  of 
c v .  D a l i a k .  A l l  t h e  g r a f t s  t o o k  w e l l  b u t  o n e  m o n t h  a f t e r  g r a f t i n g  t h e  stems 
t h e y  w e r e  g r a f t e d  o n t o  s t a r t e d  d y i n g  b a c k  w i t h  some  o f  t h e m .  A f t e r  6 weeks, 
t h e s e  s t e m s  w e r e  d e a d  o r  n e a r l y  d e a d  o n  a l l  f o u r  p l a n t s  o f  L a r i s a  and 
T r i k k a l a ,  o n  t w o  p l a n t s  o f  Y a r l o o p  a n d  o n  o n e  o f  M e t e o r a .  T h e  remaining 
p l a n t s  o f  Y a r l o o p  a n d  M e t e o r a  w i t h  l i v e  s c i o n s  d e v e l o p e d  f a i n t  symptoms 
c o n s i s t i n g  o f  c h l o r o t i c  s p o t t i n g  p l u s  s t r e a k i n g  o f  v e i n s ;  t h e  t w o  grafted 
D a l i a k  p l a n t s  d e v e l o p e d  t y p i c a l  SCMV m o t t l e  s y m p t o m s .  When l e a f  s a m p l e s  from 
a l l  t h e  g r a f t  i n o c u l a t e d  p l a n t s  w e r e  t e s t e d  b y  ELISA,  SCMV w a s  o n l y  detected 
i n  t h e s e  f i v e  p l a n t s  a n d  i n  t h e  t w o  D a l i a k  c o n t r o l s .  F o u r  o f  t h e s e  plants 
( n o t  i n c l u d i n g  o n e  M e t e o r a )  w e r e  r e s a m p l e d  a n d  t h e  l e a v e s  d i l u t e d  (tenfold 
d i l u t i o n  s e r i e s )  i n  e x t r a c t i o n  b u f f e r  ( T a b l e  7 ) .  H i g h e s t  d i l u t i o n s  detectable 
w e r e  1 0 - 2 - 1 0 - 3  w i t h  Y a r l o o p  a n d  M e t e o r a  b u t  1 0 - 6  w i t h  t h e  Daliak 
c o n t r o l .  A l s o ,  w i t h  D a l i a k  n o  e f f e c t  o f  d i l u t i o n  o n  0 . D .  v a l u e s  w a s  evident 
u n t i l  1 0 - 4 .  T h i s  s h o w s  t h a t  a g r e a t l y  d e c r e a s e d  l e v e l  o f  virus 
m u l t i p l i c a t i o n  o c c u r s  i n  t h e  r e s i s t a n t  c u l t i v a r s ,  w h i c h  w o u l d  b e  quite 
i n s u f f i c i e n t  f o r  c o n t a c t  s p r e a d  t o  o c c u r  i n  t h e  f i e l d  s h o u l d  t h e y  become 
s y s t e m i c a l l y  i n f e c t e d  there. 
A f u r t h e r  i d e n t i c a l  s e t  o f  g r a f t  i n o c u l a t i o n s  w e r e  d o n e  t o  f i v e  p l a n t s  of 
T r i k k a l a .  A f t e r  6 w e e k s ,  1 - 2  g r a f t s  w e r e  s t i l l  a l i v e  o n  e a c h  o f  t h e m .  All 
s h o w e d  o c c a s i o n a l  s y m p t o m s  o f  f a i n t  c h l o r o t i c  d o t s  o r  o d d  b i t s  o f  vein 
c l e a r i n g .  T h e  v i r u s  w a s  d e t e c t e d  i n  a l l  f i v e  p l a n t s  b y  ELISA.  When tenfold 
d i l u t i o n  s e r i e s  w e r e  p r e p a r e d  w i t h  t w o  p l a n t s ,  s i m i l a r  r e s u l t s  w e r e  obtained 
a s  r e g a r d s  d e t e c t i o n  t o  t h o s e  o b t a i n e d  w i t h  M e t e o r a  a n d  Y a r l o o p  ( T a b l e  7). 
T a b l e  7 .  C o n c e n t r a t i o n s  o f  SCMV i n  g r a f t - i n o c u l a t e d  i n f e c t e d  p l a n t s  of 
r e s i s t a n t  c u l t i v a r s  - ELISA o p t i c a l  d e n s i t y  values 
( a )  Y a r l o o p  plants 
Dilution Plant 1 Plant 2 Daliak 
( P l a n t  1) 
10-2 0.45 0.07 > 2.00 
10-3 0.05 0.01 > 2.00 
10-4 0.01 0.00 > 2.00 
10-5 0.00 0.00 1.62 
10-6 0.01 0.00 0.18 
10-7 0.00 0.00 0.02 
( b )  M e t e o r a  plants 
Dilution Plant 1 Plant 2 Daliak 
( P l a n t  2) 
10-2 1.21 0.34 > 2.00 
10-3 0.15 0.05 > 2.00 
10-4 0.02 0.01 > 2.00 
10-5 0.00 0.01 1.75 
10-6 0.01 0.00 0.28 
113-7 0.00 0.00 0.03 
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( c )  T r i k k a l a  plants 
Dilution P l a n t  1 P l a n t  2 Daliak 
( s a p  inoculated) 
10-2 2.00 0.30 > 2.00 
10-3 0.30 0.05 > 2.00 
10-4 0.05 0.01 > 2.00 
10-5 0.02 0.01 0.49 
lo-6 0.01 0.01 0.07 
10-7 0.01 0.01 0.04 
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